From observations of the magnetic field along several magnetometer chains motions of the boundaries of auroral electrojets during the active substorm phase have been derived. It turned out that for both electrojets (westward and eastward electrojet) the equatorward boundary is more stable than the poleward one. For both electrojets, however, this boundary correlates quite well with Kp. The Kp dependence of the equatorward electrojet boundary was compared with that of the electron injection boundary after KIVELSON et al. (1980) . It turned out that the equatorward boundary of the westward electrojet-but not of the eastward electrojet-coincides quite well with that of the electron injection boundary.
Introduction
From the position of auroral electrojets, of the westward electrojet in the morning sector and the eastward electrojet in the afternoon sector, it is possible to infer the sources of particle precipitation in the magnetosphere. In the past position and motions of auroral electrojets during the magnetospheric substorm process have been written about quite a lot. Thus it was reached the view that the eastward electrojet occurs in the evening sector some degrees in equatorial direction from the latitude where the westward electrojet flows in the morning sector, and that the eastward electrojet shifts at the beginning of the substorm in equatorial direction (KAMIDE and FUKUSHIMA, 1972) . Over against this the westward electrojet shifts in the morning sector at the beginning of the substorm in polar direction (KISABETH and ROSTOKER, 1971; ZAITZEV and BOSTROM, 1971) . This knowledge does not so much result from determination of the poleward and equatorward boundary of electrojets but rather from determination of position and drift of the centre of the electrojets which were considered current sheets. Other papers on motions of electrojet boundariesnearly exclusively on those of the westward electrojet-can be found e. g. in KISABETH and ROSTOKER (1974) , WIENS and ROSTOKER (1975) , BANNISTER and GOUGH (1978), and MAURER and THEILE (1978) . KISABETH and ROSTOKER (1974) accentuate that especially the equatorward boundary of the westward electrojet in comparison with the poleward boundary scarcely changes its position during the substorm process.
Interpreting the magnetospheric substorm process the question what kinds of relations between boundaries of auroral electrojets and other phenomena observed during the substorm, e. g. field-aligned currents, auroras and particle precipitation, are existing is of great importance.
The present knowledge on such relations was described in a comprising article by KAMIDE (1981 equatorward and poleward boundary of electrojets can be calculated. Figures 1 to 13 present examples of motions of these boundaries during the substorm process for eastward and westward electrojets. The upper curve in these figures illustrates the temporal variations of the maximum of the horizontal magnetic disturbance vector along the meridional profile. Both the equatorward and the poleward boundary are given as well in the magnitude of L value as in that of the revised, corrected, geomagnetic latitude. In Fig. 14 boundaries of all events investigated are drawn one upon the other, separately for equatorward and poleward boundaries. The dotted lines refer to the westward electrojet, the full lines to the eastward electrojet. In the following we discuss the movements of the electrojet boundaries in dependence from the L-value and not from the geomagnetic latitude. Which results follow from these presentations? To begin with it should be mentioned that the width both of the eastward and of the westward electrojet is subjected to significant variations during the development of the 8 A. GRAFE Table 2 substorm. GRAFE (1980) showed that auroral electrojets can have widths of 200-1, 200km . This coincides with the results obtained by KISABETH and ROSTOKER (1974) . The mean value of the width of both electrojets is valued approx. 500km.
Figures 1 to 13 and more clearly Fig. 14 show that the poleward boundary of both electrojets is subjected to more violent variations in the course of the substorm than the equatorward one. The equatorward boundary is characterized by a rather stable position. But this is only one of the results. It is worth mentioning that the equatorward boundary for eastward and westward electrojet obtains approx. equal L values. Unimportant differences which are to be seen in Fig. 14 will be explained later on. They are only apparent.
Motions of the auroral electrojets are characterized-as shown in the figurespredominantly by motions of the poleward boundary. The poleward boundary of the eastward electrojet shifts in the active substorm phase in equatorward direction, and the poleward boundary of the westward electrojet moves poleward. Thus a shifting of the centre of the current sheet in equatorward direction is seen for the eastward electrojet and in poleward direction for the westward electrojet. As is shown in the Figs. 8 to 11, however, the equatorward boundary of the westward electrojet moves only a little equatorward while the poleward bounday moves considerably in poleward direction. The interpretation after which the eastward electrojet shifts equatorward during the active substorm phase and the westward electrojet shifts poleward is valid only for its centre and must be criticized in its general assertion. It is absolutely necessary to investigate the motions of the boundaries separately.
Electrojet and Injection Boundaries
In this part we will compare the position of the equatorward boundary of auroral electrojets with that described by KIVELSON et al. (1980) for the boundary of electron injection into the inner magnetosphere. Above all it should be pointed out that on Fig. 14 the impression can be produced that the equatorward boundary of the eastward electrojet occurs really at little lower L values than that of the westward electrojet. This is only casually conditioned, for most of the westward electrojet events occured at magnetically less disturbed conditions than those of the eastward electrojets. If for all events investigated the corresponding index of magnetic activity Kp is compared with the lowest L value of the equatorward boundary during the substorm, a remarkable good Kp dependence of the equatorward boundary of the electrojets is resulting, as shown in Fig. 15 . This dependence is a linear one, whereby the equatorward boundaries of eastward and westward electrojet appear at the same L value. The equatorward boundary of the westward electrojet shows the same Kp dependence as that of the eastward electrojet.
The position of injection boundaries as a function of the geomagnetic activity Kp was calculated after a relation given by KIVELSON et al. (1980) . The position of the injection illustrated after relation (1) also in Fig. 15 (by sqares) . Thus it is demonstrated that the injection boundary in the evening sector occurs approx. 1L tailward from the equatorward boundary of the eastward electrojet. Hence coincidence between injection boundary and equatorward electrojet boundary is given only in the case of westward electrojet. 
q=particle charge, E=convection electric field, RE=earth radius, L=McIlwain parameter, and C=corotation potential parameter (=91kV). KIVELSON et al. (1980) gave the relation for the Kp dependence of the injection boundary for values k=1 and 2. k=1 relates to a uniform electric field. In Eq. (1) we used the values k=2 as a basis, that means a not uniform electric field. In Fig. 15 the Kp dependence is therefore given for k=1, too. In this Fig. it is to be seen that the values for k=2 coincide with the Kp dependence of the electrojet boundary better than the values for k=1. As a matter of fact a not uniform electric convection field has probably to be supposed. Decreasing of the L value at rising Kp value happens faster for k=1 than for k=2. Because the L value with rising Kp value decreases a little faster than the L value with rising Kp value using k=2 it is supposed that injection boundary and electrojet boundary coincided still better if values k>2 are used.
Further considerations are also advanced by the observation that the position of equatorward boundary of the eastward electrojet in the afternoon sector and that the injection boundary do not coincide at the corresponding local time. Consequently, the eastward electrojet cannot be induced by directly injected electrons. But why does exist the very good correspondence in the position of the equatorward boundary between eastward and westward electrojet? The eastward electrojet, however, flows in the region of diffuse auroras. Therefore it can be connected with the precipitation of electrons. It can be supposed that the electrons originating from the plasma sheet do not yet precipitate but drift on the corresponding L shell to the evening sector and precipitate only there. This would be one possibility of interpretation and its investigation ought to be continued.
